The prerequisite of the chiral magnetic effect (CME) is the existence of net chiral charge in the quark gluon plasma (QGP). If we assume that the number of surplus quarks (or surplus anti-quarks) that contribute to the net chiral charge is proportional to the number of quarks (or anti-quarks), the CME will induce a flow of the quark chemical potential and will cause the QGP having three distinct layers along the strong magnetic field characterised by distinctive compositions of quark chemical potentials. This phenomenon may bring new observable outcomes, including the presence of different CEPs for u,d quark, these results might help us test the existence of CME.
As can break the P and CP symmetry in the strong interaction level, the chiral magnetic effect (CME) has been one of hot topics in high energy physics in recent years. But from the data obtained in heavy ion colliders we still can not assert the existence of this effect [1, 2] .
In this paper we will show that the CME will cause the QGP having three distinct layers characterised by distinctive compositions of quark chemical potentials along the magnetic field and at last will strongly affect the chiral phase transition of QGP. The results of this work may be useful in testing the existence of CME.
The prerequisite of the CME is the presence of net chiral charge N 5 in quark gluon plasma (QGP) [3] ,
in which N R is the number of right handed quarks andN R is the number of right handed anti-quarks. It is reasonable to assume that the number of surplus quarks (or surplus antiquarks) is proportional to the numbers of quarks (or anti-quarks). With this assumption we would find that the CME can induce a flow of quark chemical potential. For simplicity we consider the case with positive net chiral charge. Then there would be surplus righthanded quarks and lefthanded anti-quarks. In the left hand of Fig.1 we plot out the properties of
The magnetic field is represented by the bold vacant arrow, each quark or anti-quark is represented by two arrows, in which the black one means the spin direction and the red one means the momentum direction. With a strong magnetic field, the direction of the magnetic momentum of quarks or anti-quarks tend to be consistent with the magnetic field statistically, so that the spin of particles (or antiparticles) with positive charges will be parallel with magnetic field and the spin of particles (or antiparticles) with negative charges will be anti-parallel with the magnetic field. The resulting moving directions of all quarks and anti-quarks are plotted again in the righthand of Fig.1 . We can find that the upside of the QGP tends to have redundant uds while the downside tends to have redundantūds.
The outcome is given in Table. I in which both µ would be bigger than µ s C . We note that no matter which direction the magnetic field is in and which handed quarks prevail, the direction with more redundant s quarks is always the direction with more net negative electric charges. The three layers of QGP induced by CME. µ B is the initial baryon chemical potential without CME. The middle layer would disappear if the CME is strong enough.
Then we use the coupled Dyson-Schwinger Equations(DSEs) of the quark and gluon propagators to estimate the CEPs. Since the quark mass would suppress the chiral charge [3] and the quark mass becomes big in the neighborhood of CEP, so the chiral charge would have small effect on the CEP. Since the strong magnetic field created in hadron collision decreases steeply with time, its affection on the CEP is also small [4] . The most important elements to determine the CEP and high temperature chiral phase transition are also temperature and baryon chemical potential. In this work we only consider these two elements. At finite temperature and chemical potential the DSE of quark propagator can be written as [5] (with bare vertex)
in which
is the full gluon propagator. The inverse of the quark propagator G −1 ( p k ) can be decomposed as
The gluon propagator is given by the Qin-Chang model (in Landau gauge) [6] at zero chemical potential
in which Q = ( p − q,ω k −ω n ), ωD 0 = (0.80GeV) 3 , ω = 0.548. With this truncation scheme and the chosen parameters the critical temperature of nuclear matter will be given as 150
MeV, which is consistent with Lattice QCD result [7, 8] .
At finite chemical potential, it should be changed by [9] 
The terms with tilde means they are model given. Π a (a = u, d, s) means the lowest order quark loop divided by g 2 . η is the correction factor which is necessary to keep the previous equation array having reasonable solutions, in this paper we use η = 0.02. The presence of such correction factor is caused by the bare vertex approximation and the neglecting of gluon and ghost loops [9] .
With the previous equations we can calculate the propagators of u,d,s quarks. Then we can use them to study the chiral phase transition by calculating the quark condensate and the chiral susceptibility. The quark condensate and the chiral susceptibility at finite temperature can be written as
for each flavour, in which N c is the color factor, the trace is over Dirac indices. When T > T CEP both the curves of quark condensate and chiral susceptibility along with chemical potential are continuous and the quark condensate curve is steepest at the critical point while the chiral susceptibility curve has a finite peak. As the temperature close to T CEP the quark condensate curve becomes steeper and steeper and the peak of chiral susceptibility curve becomes higher and higher (toward to infinity at last). When T < T CEP both the Besides make the u,d quark have different CEPs in µ B − T plane, the CME also could strengthen the intensity of chiral phase transition from crossover to first order when µ B = 0.
To show this property, we assume µ s C = 2/3µ ud C , then with the same procedure as before the CEPs in the µ ud C -T space can be determined, they are given in Table. III. We can see that 
